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1.

a)

i.

Differences

A B

Below30therateof

photosynthesisishigher

From 20therateofphotosynthesis

increasedgradually

Rateofphotosynthesisattaineda

lowerpeakof30ofabsorbed

carbondioxide.

Attainedapeakatalower

temperatureof25/earlier.

From 25therateofphotosynthesis

decreasedgradually

Above30,therateof

photosynthesisislower

From 40therateofphotosynthesis

decreasedrapidly

Below30therateof

photosynthesisislower

From 20therateof

photosynthesisincreasedrapidly.

Rateofphotosynthesisattained

ahigherpeakof39ofabsorbed

carbondioxide.

Attainedapeakatahigher

temperatureof40/later

From 25therateof

photosynthesisincreasedrapidly

Above30,therateof

photosynthesisishigher

From 40therateof

photosynthesisdecreased

slowly/gradually

@1MK,07MKS

ii)

Similarities

 Inboththerateofphotosynthesisincreasedrapidlyfrom 10to20;

 Bothhavesamerateofphotosynthesisat30;

 Inboththerateofphotosynthesisdecreasedfrom 40to45;

 Bothratesofphotosynthesisattainedpeaks;
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@1MK

03MAX

b)

i. A-Mediterean/temperateclimate;

B-tropicalclimate; @1MK,02MKS

ii. Aisfoundinmediterean/temperateclimate;becauseithashighrateof

photosynthesisatlowtemperaturebetween20and25atwhichtherateof

photosynthesisishighest.Thisplantspecieshasenzymeswhichareactive

atlowtemperaturesexistingintemperatrandwhentemperatureisincreased

tothatfoundintropicstheenzymesaredenaturedthusdecreasein

photosyntheticrate.

Bisfoundintropicalclimate;becauseithashighrateofphotosynthesisat

hightemperaturebetween40to45atwhichtherateofphotosynthesisis

highest.Thisplantspecieshasenzymeswhichareactiveathigh

temperaturesexistingintropicsandwhentemperatureisdecreasedtothat

foundintemperate,thephotosyntheticenzymesareinactivatedthus

decreaseinphotosyntheticrate.

@0.5MK

07MKS

c)

i. Carbondioxideconcentrationinair/water;

Concentrationofchlorophyllinleaves;

Numberofstomataofeachleaf;

Lightintensity;

Surfaceareaofaleaf;

Concentrationofoxygeninaleaf;

@0.5MK

02MAX

ACC:Anycorrect4given.

ii.Carbondioxideisarawmaterialfordarkstagereactionsofphotosynthesis;

thus,itsrateofabsorptionisanindicativeofrateofphotosynthesis;
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@01MK

02MKS

d)

Somebubblesmaynotbeseenduetovariationsinsize;

Bubblesmaybeevolvedtofasttobecounted;especiallyinmuchillumination.

Somemaydissolveinwaterthuscouldn’tbeseenandcounted;

@01MK

02MAX

Acc:Any2given.

(e)

i. Aswavelengthincreasedfrom 420nm to450nm;theamountoflight

absorbedbychlorophylldecreasedgradually;whichresultedintogradual

decreasedintherateofphotosynthesis;

Aswavelengthincreasedfrom 450nm to550nm;theamountoflight

absorbedbychlorophylldecreasedrapidly;whichresultedintorapiddecrease

inrateofphotosynthesis;uptoaminimum at20permin;

Aswavelengthincreasedfrom 550nm to600nm;theamountoflight

absorbedbychlorophyllincreasedslowly;butresultedintorapiddecreasein

rateofphotosynthesis;

Aswavelengthincreasedfrom 600nm to660nm;theamountoflight

absorbedbychlorophyllincreasedrapidly;whichresultedintorapidincrease

inrateofphotosynthesis;uptoanothermaximum at90permin;

@0.5MK

06MAX

ii.Aswavelengthincreasedfrom 420nm to450nm;theamountoflightabsorbed

bychlorophylldecreasedgradually;whichresultedintogradualdecreasedinthe

rateofphotosynthesis;becausemostlightabsorbedbychlorophyll;wasactively

usedinphotosynthesis;

Aswavelengthincreasedfrom 450nm to550nm;theamountoflightabsorbed

bychlorophylldecreasedrapidly;whichresultedintorapiddecreaseinrateof
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photosynthesis;becausemostlightwasreflectedbytheleaves;thus,wasnot

usedforphotosynthesis;

Aswavelengthincreasedfrom 550nm to600nm;theamountoflightabsorbed

bychlorophyllincreasedslowly;butresultedintorapidincreaseinrateof

photosynthesis;becausemostlightwasabsorbedbyaccessory/secondary

photosyntheticpigment;andpassedovertochlorophyllandutilizedin

photosynthesis;

Aswavelengthincreasedfrom 600nm to660nm;theamountoflightabsorbed

bychlorophyllincreasedrapidly;whichresultedintorapidincreaseinrateof

photosynthesis;becausemostlightabsorbedbychlorophyll;wasactivelyusedin

photosynthesis;

@0.5MK

09MAX

SECTION:B(60MARKS)

2..

 Epithelialtissuesaregroupedinto3types,simpleepithelialtissueswhichhaveone

layerofcells,restingonthebasementmembrane;compoundepithelialtissueswith

manylayersofcells;glandularepithelialtissueswithsecretoryglands;

Simpleepithelialtissues

 Squamousepithelialtissue/pavement;hasathinflattenedlayerofcells;which

reducesdiffusiondistance;acrosswhichmaterialsareexchangedlikein

alveoli/alveolarwalls;endothelium/wallsofbloodvessels,Bowman'scapsulesand

ileum;andsmoothforfrictionfreemovementofmaterialslikeinbloodvessels;

 Cuboidalepithelialtissue;hascube-shaped/cuboidallayerofcells;ofwhichsome

haveGolgivesicles;thatcarryoutsecretionofmaterials;likeinductssuchas

pancreaticandsalivaryducts;cellsalsohavemicrovilli/brushborders;ontheir

free/apicalsurfaces/endswhichincreasethesurfacearea;forabsorptionlike

selectivereabsorptionintubulesofkidneynephrones;

 Columnarepithelialtissue;hasnarrow,elongatedcells;perpendiculartobasement

membraneofwhichsomehavemicrovilli;thatincreasesurfaceareaforabsorption;

ofmaterialsinileum;

 Ciliatedepithelium;hascellswithciliaatfreesurface;whichaidin

movement/propellingmaterialslikeovum;inoviduct;andcerebrospinalfluid;in
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spinalcord;Aslotrapdebris/dust;intracheaeandnosalopenings;;

 Pseusostratifiedepithelium;hassinglelayerofcells;somedon'treachfreesurface;

Somehaveciliaonfreesurface;othershavegobletcells;allcellsrestonbasement

membrane;trapdust/foreignparticlesfrom airintracheae;nasalpassages;urethra;

urinarytract;

Compoundepithelialtissues

 Stratifiedepithelium;hasmany/about12layersofcells;onelayerofcellsrestson

basementmembrane;cellsnearbasementmembranearecuboidalinshape;cells

nearfreesurfacearesquames/flattened;anddead;thusistoughforprotectionof

internalorgansagainstmechanicaldamage;likeinskin'sepidermis;andbuttocks;

etc

 Transitionalepithelium;has3-4layersofcells;withstretchablecells;controlamount

ofmaterialsinurinarybladder,vagina,cervix,air/respiratorypassages;

 Glandularepithelium;hasepithelialcellsinterspersedwithsecretorycellslikegoblet

cellsandglandularcellsformingamulticellularglands;;exocrineglandswithducts

likemammaryglands,salivaryglands;etcendocrineglandwithoutductslikeadrenal

glandandpituitarygland;etc.Secretedifferentsecretionsinthebodylikeenzymes,

hormones;etc @0.5MK;30MKS;20MAX

3.

a)Thisisthechangeofthethreedimensionalshapeoftheproteinmolecule;

duetothebreaking/breakageofweakionicandhydrogenbonds;

@01MK,02MKS

b)Heat;increasesthekineticenergy;causingtheatomsofproteintovibrate

moresignificantlythusbreakingoftheionicandhydrogenbonds;

Acids;hydrogenions/protonsfrom acidscombinewithcarboxyl

groups/groupsonaminoacidsandform thusbreakingionicbonds;

Inorganicchemicals;highlyelectropositiveionslikemercury(I)ions,silver

ionsandhighlyelectronegativeionslikecyanideionscombinewithamino

group/groupsanddisruptionicbonds.

Organicchemicals;organicsolventslikedetergentsalterhydrogenbondsin

proteins;

Vigorousagitation/mechanicalforce;physicalmovementstendtobreak

hydrogenbonds.
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Alkalis;causeaminogroups/groupstolosehydrogenionsandform thus

breakingionicbonds. 06marks05MAX

c)Supportandmovement

Actin/myosin;formusclecontraction;ossein;forstructuralsupportinbone;

collagen;forstrengthandflexibilityintendonandcartilage;elastin;for

strengthandelasticity/flexibilitytoligaments;keratin;itistoughfor

protectionlikeinnails,skin,hoovesandscales;

Sclerotin/chitin;forstrengthininsects’exoskeleton;lipoprotein;forstructural

compositionofcellmembrane;mucin;forlubrication; 08marks

Respirationandtransport

Haemoglobin/haemoerythrin/haemocyanin/chlorocruorin;for

transportofrespiratorygases/oxygen;

Myoglobin;forstorageofoxygeninmuscles;prothrombin/fibrinogen;

forbloodclotting;mucin;forkeepingrespiratorysurfacesmoist;

antibodies;fordefenseofthebodyagainstinfections; 04MAX

4..

a)Thisisaplantinwhichtheimmediateproductofcarbondioxidefixation;isa

four-carboncompoundoxaloaceticacid/oxaloacetate; @01MK,02MKS

b).

i. Photosynthesiscanproceedatverylowcarbondioxideconcentration;due

tohighaffinityofPEPcarboxylaseforcarbondioxide;

Plantscanefficientlyphotosynthesizeathightemperatures;asPEP

carboxylaseisnotinhibitedbytemperature;

Carbondioxidecanbetemporarilystoredforlaterusesincethefour-

carboncompoundoxaloacetate;canbeconvertedtomalateandstored;

thenlateritisbrokendowntopyruvate;whichreleasecarbondioxidefor

useinpathway.

Photorespirationisavoided;sinceitreducesphotosynthesisefficiently;

thisisbecausePEPcarboxylaseisnotinhibitedbyoxygeninplants.

@01MK.07MKS,06MAX
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ii. Carbondioxidediffusesfrom atmosphereintopalisademesophyllcells’

cytoplasm viastomatalpore;accepted/fixedbyphosphoenolpyruvate

(PEP);afour-carboncompoundareactioncatalysedbyPEPcarboxylase;

toform oxaloacetate;whichisreducedbyNADP/;toform malate;

shuntedintobundlesheathchloroplasts;ofbundlesheathcells;via

plasmodesmata;malateundergoesdecarboxylation;toform pyruvate;

andcarbondioxide;whichentersintotheCalvincycle;andpyruvate

passesintomesophyllcells;whereitisconvertedintoPEP.

@0.5MK,07MKS,06MAX

(c).

 Palisademesophyllcellsarewellplacedon/aroundthevascularbundlesand

bundlesheathcells;forabsorbingcarbondioxidefrom adjacentairspaces;

 Bundlesheathcellshavechloroplastsfortrappinglight;

 Phloem isideallysituatedforcarryingawaytheabundantproductsof

photosynthesis;

 Mesophyllcellsaretightlypackedaroundbundlesheathcells;toprevent

carbondioxideloss;

 Bundlesheathchloroplastshaveno/littlegrana;tominimizeoxygen

productionfrom photolysisthusphotorespirationavoided;

@01MK,08MKS,06MAX

5.

a)

 Isthemajororganinvolvedintemperatureregulationinthebody;

 Providesprotectionagainstmechanicaldamage/ultravioletradiationfrom the

sun/microorganism invasion/waterlossofunderlyingtissues;

 Isasenseorgan,containingsensorynerveendingsfordetectingtemperature,

touch,pressureandpain;

 Isanexcretoryorganofurea,saltandexcesswater;

 ManufacturesvitaminDwhenexposedtosunlight; @01MK,05MKS

b).Aestivationisthestateofdormancywhereanorganism lowersitsmetabolicrate,
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growthanddevelopmentsuspendedtosurviveadversehotanddryconditions;like.

lungfishencaseditselfincocoonduringdrought;

WHILE

Hibernationisthestateofdormancywheretheorganism lowersitsmetabolicrate,

growthanddevelopmentsuspendedinordertosurviveextremelycoldconditions;

Likepolarbearinwinter; @01MK,04MKS

c) Temperatureregulationisachievedbynegativefeedbackmechanism under

thecontrolofthermoregulatorycentrewithinthehypothalamus;withheat

losscentreandheatgainingcentre;Increaseinbodytemperaturebeyondthe

norm;isdetectedbyRuffinicorpuscles/hotthermoreceptorsintheskin;

whicharestimulatedtofiresensory/afferentimpulsestoheatlosscentrevia

afferentneurone;whichrespondsbysendingefferentimpulsestotheliver,

skin,musclesviaefferent/motorneurons;whichresultinthefollowing:-

Physical/physiologicalmeans

 Vasodilation;superficialcapillariesdilate/widentheirlumens’diameter;

increasedbloodflownearskinsurface;muchheatlostbyconductionand

radiation;

 Sweatingincreased;bysweatglands;heatlostbyevaporation;from skin

surface.

 Panting;birds/dogs;heatlostbyevaporationfrom lung,pharynxandother

moistbodysurface.

 Erectorpilimusclesrelax;hair/furlowered;noinsulatinglayerofair

moisturetrapped,heatlossencouraged.

 Metabolicratereduces;heatgenerationminimized.

Behaviouralmeans

 Takingcolddrinks(notadvisable);

 Puttingonlightclotheslikevests;

 Migratetoshadyplaces;

 Takingcoldbath(notadvisable);

 Nocturnality;moreactiveatnight.
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 Thermodancing;

Allthesearegearedtowardsloweringbodytemperaturetonorm.

Decreaseinbodytemperaturebelowthenorm isdetectedbyklausecorpuscles/cold

thermoreceptorswithintheskin;stimulatedtotriggerafferentimpulsestoheatgaining

centreinthethermoregulatorycentreviaafferentneurones;heatgainingcentre

respondsbyfiringefferentimpulsestoskin,liverandmusclesviaefferentneurons

whichresultsintothefollowingresponses:-

Physical/physiologicalmeans

 Vasoconstriction;superficialcapillariesnarrowtheirlumendiameter;blood

volumeflownearskinsurfacedecreased;heatlossbyconductionand

radiationminimized;

 Sweatingdecreases/stops;reducedheatlossbyevaporation.

 Erectorpillimusclescontract;hair/furstand,insulatinglayerofairmoisture

trapped;heatlossreducedbyconvection.

 Metabolicrateincreased;moreheatgeneratedtomaintainbodytemperature

especiallyinmusclesandlivercells;brownfatsmaybemetabolizedalso.

 Shivering;involuntary(rhythmical)contractionofskeletalmuscles;heat

generatedmetabolically;goosesformedbysmoothmuscles;

Behaviouralmeans

 Takinghotdrinks(notadvisable)

 Puttingonheavyclotheslikesweaters,jacketsetc

 Migrationnearfireplaces

 Turningonheatinhouses

 Sunbathing/basking

 Huddlingdecreasesurfacearea

Alltheseresponsesaregearedtowardsincreasingbodytemperaturetonorm.

@01MK;11MAX

6..
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DISTRIBUTION FUNCTIONS

Cellsurfacemembranesurroundsthe

protoplasm;

Partialpermeabilityenclosesprotoplasm ;

allowsexchangeofmaterials;celltocell

recognition;

Receptionofchemicalsignalssuchas

hormones;stickingcorrectcellstogether

intissueformationmaycontainenzymes;

energytransducers,electroncarries;

Nuclearmembraneboundsthenucleus

nucleoplasm;

Outermembranecoveredwithribosomes

forproteinsynthesis;innermembranehas

adheringpointforchromosomesduring

interphase;nuclearporesallowexchange

ofmaterialsbetweennucleusand

cytoplasm;allowsmRNAout,limitsDNA;

Mitochondrialenvelopeboundsthe

mitonchondrion;

Outermitochondrialmembraneselectively

permeabletochemicals;

Innermitochondrialmembraneissitefor

attachmentofcomponentsofrespiratory

chain;

Endoplasmicreticulum runsthroughout

thecytoplasm asextensionofouter

nuclearmembrane;

Provideslargesurfaceareafor

biochemicalreactionspathwayfor

intercellulartransport;rERissitefor

attachmentofribosome;synthesisof

proteins,lipidsandcarbohydrates;storage

oflipidsandcarbohydrates;sERofliver

dellscontainslyticenzymes;

Chloroplastenvelope: Outerchloroplastenvelopeallows;

Photosyntheticmembranesform

thylakoidsgranaandlamellaefoundin

chloroplasts;

Containphotosyntheticpigment,enzymes

andelectroncanforphotosynthesis;

MembranouscisternaeandGolgivesicles

ofGolgiapparatus;

SortingER-synthesizedmaterials;

synthesisofglycoprotein,enzymesand

polysaccharidesofglycoproteinandlipids;

formsoflysosomes,transportinglipid;

Singlemembraneboundslysosomes; Limitautolyticenzymesautolysis;
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DISTRIBUTION FUNCTIONS

Tonoplastboundsplantcellvacuoles; Limitscellsapselectivelyallowing

osmosisin&outofvacuole;

Singlemembraneboundphagocytic

vesicles;

Uptakeofbulksolidmaterials;

Singlemembraneboundsperoxisomes/

microbodies;

Limitenzymessuchascatalase;

Myelinsheathmembranebounds

myelinatedaxons;

Insulationofnervefibre;

@0.5MK,20MAX

END


